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Figure 2. Relative growth rate (RGR) on growth intervals in 2019 
 

 

Figure 3. Passiflora caerulea aspects of culture in the greenhouse didactic USAVM Cluj-Napoca: a, b - rooted cuttings; 
c - after 2 months from planting; d - specimen fertilized with Nutricomplex; e - specimen fertilized with Cropmax;           

f - fruiting, specimen fertilized with Cropmax; g, i - flowers of P. caerulea; i - fruit formation  

 
According to Table 1, a bifactorial analysis of 
RGR was performed for the experimental years 
2019 and 2020. On average, in 2019 the RGR 
(1.2) was higher than in 2020 (0.89). In the two 
years, Cropmax biofertilizer determines the 
highest RGR (1.64 and 1.35), followed by 
Nutricomplex (1.30 and 1.15) (Figure 3).  
There were statistically assured differences 
between all the experimental variants 

Table 1. Results on the influence of fertilizer on relative 
growth rate in 2019 and 2020 in Passiflora caerulea 

Var. 
no. 

Fertilizer RGR 
2019 2020 

a1 Nutricomplex 1.30 c 1.15 d 
a2 Cropmax 1.64 a 1.35 b 
a3 Unfertilized (C) 0.66 e 0.17 f 

DS 5% 0.03 
Note: The difference between any two values followed by at least one 
common letter is insignificant. 
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According to Table 2, the morphological 
indices showed increases in the application of 
all treatment variants compared to the control 
variant (V7). 
Regarding the average length of the plants, 
there were statistically assured differences 
between each experimental variant (V1-V7), 
the average values ranged between 136.77 cm 
(V7) and 421.17 cm (V6). 
The average number of shoots recorded values 
between 8.07 (V7) and 32.07 (V6). Cropmax-
fertilized plants obtained significantly higher 
values, but there were no statistically assured 
differences (V4-V6) between the three applied 
doses. 
The average number of internodes was shown 
to be directly proportional to the length of the 

plants. Thus, the average values varied between 
25.27 (V7) and 63.33 (V6). 
The average length of the internodes was 
between 4.85 cm (V7) and 6.65 cm (V7) but 
statistically assured differences were obtained 
only in the case of V2 (6.07 cm) and V7 (4.85 
cm) variants. 
The average number of leaves per plant ranged 
from 111.9 (V7) to 296.3 (V6). Each variant 
for which Cropmax was applied recorded 
statistically assured differences (V4, V5, V6), 
as well as for V1 fertilized with Nutricomplex 
and V7 (control). 
The average diameter of the stem at 50 cm 
from the ground recorded values between 5.13 
mm (V7) and 6.59 mm (V6), differences 
statistically ensured obtained in the case of 
variants V3, V5, V6 and V7.  

 
Table 2. Results on the interaction of fertilizer and applied dose on morphological characters of Passiflora caerulea 

 
 

Var. 
no. 

 
 

Fertilizer 

 
 

Doze 

Morphological characters  
Average 

plant length 
(cm) 

Average 
number 

of shoots  

Average 
number of 
internodes 

on the main 
stem  

Average 
length of 

internodes 
(cm) 

Average 
number 

of leaves 
/ plant 

Stem 
diameter 
at 50 cm 
from the 
ground 
(mm) 

V1  
Nutricomplex 

0.05% 325.17 e 24.81 b 56.10 d 5.79 c 217.67 e 6.18 c 
V2 0.1% 344.8 d 28.43 ab 56.83 cd 6.07 b 224.97 d 6.30 c 
V3 0.2% 385.83 c 26.83 ab 58.43 bcd 6.56 a 229.37 d 6.36 bc 
V4  

Cropmax 
0.05% 351.83 d 30.40 a 60.10 abc 5.82 c 273.6 c 6.28 c 

V5 0.1% 399.23 b 30.80 a 61.23 ab 6.53 a 282.00 b 6.54 ab 
V6 0.2% 421.17 a 32.07 a 63.33 a 6.65 a 296.73 a 6.59 a 
V7 Unfertilized (C) 136.77 f 8.07 c 25.27 e 4.85 d 111.9 f 5.13 d 

DS 5% 12.05-13.57 4.92-5.54 3.52-3.97 0.19-0.21 6.62-7.8 0.21-0.24 
Note: The difference between any two values followed by at least one common letter is insignificant. 
 
Regarding the unilateral influence of the 
fertilizer on the morphological indices (Table 
3), there were significant value differences 
between the two fertilizers, the plants treated 

with Cropmax biofertilizer demonstrating 
values higher than those treated with 
Nutricomplex for each morphological index 
analyzed.  

 
Table 3. Results on the influence of fertilizer on the morphological characteristics of  Passiflora caerulea 

 
 
Var. 
no. 

 
 

Fertilizer 

Morphological characters  
Average plant 
length (cm) 

Average 
number 

of shoots 

Average 
number of 
internodes 

on the main 
stem 

Average 
length of 

internodes 
(cm) 

Average 
number of 

leaves / plant 

Stem 
diameter 
at 50 cm 
from the 
ground 
(mm) 

a1 Nutricomplex 351.93 b 26.69 a 57.12 b 6.14 b 224.00 b 6.28 a 
a2 Cropmax 390.74 a 31.09 a 61.56 a 6.33 a 284.11 a 6.47 a 
a3 Unfertilized (C) 136.77 c 8.07 b 25.27 c 4.85 c 111.90 c 5.13 b 

DS 5% 17.72  -    18.08 4.78-4.87 3.35-3.42 0.08 25.04-25.55 0.30-0.31 
Note: The difference between any two values followed by at least one common letter is insignificant. 
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Statistically assured differences between the 
two fertilizers were obtained only in terms of 
average plant length, average number of 
internodes on the main stem, average length of 
internodes, average number of leaves per plant. 
In the study conducted by Balint et al., (2018) 
fertilizations were performed on the commmon 
bean crop, and Cropmax significantly 
influenced the length and width of the bean 
pod. The comparative analysis of the unilateral 
influence of additional fertilization on ordinary 
pod beans shows a very significant positive 
difference (+0.04 cm)  using Cropmax. 
According to Table 4, the morphological 
indices regarding flowering and fruiting 
recorded average values higher than the control 
variant (V7). Thus, the first node at which a 
flower formed varied on average from 2.05 
(V6) and 2.42 (V7), statistically assured 
differences were obtained only for V2 (2.23) 
and V6 (2.05). For this index, a lower average 
numerical value denotes a higher ornamental 

potential, with a higher number of flowers per 
shoot. 
The average number of flowers per plant varies 
between 17.6 (V7) for non-fertilized plants and 
193.6 (V6) for Cropmax fertilization 0.2%. 
Between each experimental variant, statistically 
assured differences were obtained, the number 
of flowers per plant being directly proportional 
to the applied fertilizer dose, thus V3 (173.66) 
and V6 represented significantly higher values 
compared to the rest of the variants. 
The average diameter of the flower varies 
between 6.55 cm (V7) and 8.29 cm (V6), the 
differences being statistically ensured for the 
limit values. 
The average number of fruits per plant ranges 
between 0.20 (V7) and 47.63 (V6). Plants 
fertilized with Cropmax produced a higher 
number of fruits compared to those treated with 
Nutricomplex, regardless of dose. Between 
each experimental variant, statistically assured 
differences were obtained. 

 
Table 4. Results on the interaction of the fertilizer and the dose applied on the morphological-decorative  

 characters in Passiflora caerulea 

 
Var. 
no. 

 
Fertilizer 

 
Doze 

Morphological characters 
The first node at 
which the flower 

occurred 

Average  
number of 

flowers / plant 

Average  
flower 

diameter (cm) 

Average  
number of 

fruits / plant 
V1  

Nutricomplex 
0.05% 2.34 a 111.35 f 7.67 c 14.67 e 

V2 0.1% 2.23 b 141.83 d 7.70 c 29.57 c 
V3 0.2% 2.14 bc 173.77 b 8.04 b 37.43 b 
V4  

Cropmax 
0.05% 2.34 a 126.33 e 8.05 b 21.30 d 

V5 0.1% 2.15 bc 154.6 c 8.14 ab 36.63 b 
V6 0.2% 2.05 c 193.6 a 8.29 a 47.63 a 
V7 Unfertilized (C) 2.42 a 17.6 g 6.55 d 0.20 f 

DS 5% 0.10-0.11 9.49-10.69 0.15-0.17 4.20-4.74 
Note: The difference between any two values followed by at least one common letter is insignificant. 
 
Analyzing Table 5. on the influence of fertilizer 
on morphological and decorative characters in 
Passiflora caerulea, it is found that the 

application of a fertilizer does not statistically 
influence the first node at which the flower 
occurs on the shoot 

 
Table 5. Results on the influence of fertilizer on morphological and decorative characters in Passiflora caerulea 

 
Var. 
no. 

 
 

Fertilizer 

Morphological characters 
The first node at 
which the flower 

occurred 

Average number 
of flowers / plant 

Average  flower 
diameter (cm) 

Average  number 
of fruits / plant 

a1 Nutricomplex 2.18 a 142.32 b 7.80 a 27.22 b 
a2 Cropmax 2.24 a 158.18 a 8.16 a 35.19 a 
a3 Unfertilized (C) 2.18 a 17.6 c 6.55 b 0.20 c 

DS 5% 0.34-0.35 8.01-8.17 0.40 1.52-1.56 
Note: The difference between any two values followed by at least one common letter is insignificant. 
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Regarding the average number of flowers and 
fruits per plant, between the two fertilizers 
there are statistically assured differences, in  
both cases Cropmax records higher values (on 
average 158.18 flowers and 35.19 fruits per 
plant) compared to Nutricomplex (which 
determined in average production of 142.32 
flowers and 27.22 fruits per plant). 
Regarding the average diameter of the flower, 
there are no statistically assured differences 
between the two tested fertilizers. 
The results obtained from the correlation bet-
ween each morphological index were presented 
in Figure 4. Using the Pearson correlation 
coefficient, indicates almost perfectly positive 
correlated direct links (p <0.001) between PL (r 
= 0.91-0.99) and the rest of the analyzed 
characters except FNF1 together with which it 
achieves a strong negative correlation (r = -
0.89). As can be seen, the FNF1 indicator 
makes direct connections negatively correlated 
with each indicator followed.  
 

 
Figure 4. Correlation matrix with Pearson significance 
levels and graphical representation of the dispersion of 

each pair of variables in Passsiflora caerulea 
 
In their research, Șesan et al. (2020) 
determined the effect of foliar treatments with a 
Trichoderma consortium on Passiflora 
caerulea on morphological, physiological and 
ultrastructural characteristics. Thus, the higher 
concentration of Trichoderma consortium was 
associated with larger leaves, increased number 
and size of chloroplasts, improved plant 

physiology characteristics, and an increased 
yield. 
Pacheco et al. (2017) performed three types of 
fertilizers in the culture of Passiflora edulis for 
fruit: recommended mineral fertilizer, organic 
fertilizer represented by manure and the 
equivalence of recommended fertilization with 
potassium for the culture of Passiflora edulis 
by double dose of organic fertilizer. The single 
dose of organic fertilizer proved to be 
insufficient to maintain the quality of the fruit, 
but the fruit obtained from double-dose 
fertilized plants maintained their commercial 
quality better. 
In another study on Passiflora edulis, 
Nascimento et al. (2016) evaluated the effects 
of bovine biofertilizer and mineral fertilization 
with NPK on the growth and production of fruit 
in passion flower plants irrigated with moderate 
salt water. Thus, the biofertilizer applied at the 
maximum dose combined with mineral 
fertilization with NPK led to a greater increase 
in stem diameter and increased plant 
productivity. Even in the treatments without 
mineral fertilizers, the biofertilizer increased 
the productivity to values close to 24 t ha-1 at 
the level of 60.65%. 
In their research, Campos et al. (2015) 
demonstrated that organic fertilization had a 
positive effect on the Passiflora incarnata 
plant´s growth, improving the biomass 
production (dry matter). However, the 
synthesizing of bioactive compounds such as 
polyphenols, total flavonoids and the 
antioxidant capacity were not influenced by the 
effect of organic fertilization. 
According to the study of Boechat et al. (2010), 
the application of NPK fertilizer is not enough 
to avoid adverse effects on plant growth or to 
correct the nutritional balance. Manure is the 
best option for the production of high quality 
seedlings under the conditions studied at 
Passiflora edulis. 
In their research, Dinu et al. (2008) 
demonstrated that the treatments with 0.2% 
Cropmax and Vitaflora contribute for increase 
the starkness for the tomatoes plants, to 
increase plants resistance during the dryied 
time. The Cropmax biofertilizer can imporove 
the construct of tomatoes fruit. 
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CONCLUSIONS 
 
Foliar fertilization influenced the culture of 
Passiflora caerulea in the first two years after 
cultivation. Regarding RGR, significant 
influences were found especially in the first 
year. The ecological foliar biofertilizer 
Cropmax has strongly influenced all the 
morphological and flowering characteristics of 
Passiflora plants. Regarding plant growth, 
differences between the two fertilizers can be 
seen from the first month of application, 
differences that have become more pronounced 
over time. This confirms the need for a 
fertilization regime and demonstrates its 
effectiveness. Thus, foliar fertilization is 
recommended for the cultivation of Passiflora 
caerulea from an ornamental point of view, or 
using organic fertilizers as a medicinal plant for 
its important therapeutic properties. 
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